A number of cell lines have been isolated from Burkitt's (African) lymphomas which are lymphoblastic in character and grow freely in culture media without attachment to the surface of the glass vessel (6) (7) (8) (9) 18 press). These particles resemble herpes simplex virus in shape but seem to be somewhat smaller in size. They were seen in the nuclei and also in the cytoplasm of cells. Infected cells showed as a rule, some degree of degeneration (10) . There is an indication that the virus particles may disappear, or at least decrease in number, on prolonged cultivation of the cells (Epstein, in press). Efforts to transmit the virus to other types of cultures, experimental animals, or chick embryos by routine procedures thus far have failed (10) . Several of the lines revealed suggestive evidence of a viral infection by means other than electron microscopy in that they were noted to behave like certain viral carrier cultures (12; Henle and Henle, Wistar Inst. Symp. Monograph No. 4, in press); i.e., they showed a considerable degree of resistance to the usually highly cytopathic vesicular stomatitis virus (VSV); they were capable of transmitting resistance to certain human and simian cells on mixed cultivation; and they released into the culture media a factor possessing all the attributes of an interferon. Fig. 1A .
The indirect immunofluorescence technique was subsequently applied to sera from additional patients with Burkitt's tumor as well as to numerous sera from American individuals of varying ages, and also to other Burkitt lymphoma cell lines. The data concerning the reactivity of the various sera in a 1 :8 dilution are summarized in Table 2 . All of the 17 sera from Burkitt lymphoma patients gave positive results, but indirect immunofluorescence was elicited also with many sera from American individuals. About 30% of the sera from children reacted regardless of whether they were taken from patients with leukemia, metabolic diseases, or infectious diseases. The incidence of positive staining reactions was distinctly higher (up to >90%) with sera of adult persons which were obtained either from patients with malignancies or from healthy donors.
A number of sera were titrated by the indirect immunofluorescence technique as well as in complement-fixation tests (1). The results (Table  3) revealed that sera which were strongly positive in a 1: 8 dilution could be diluted as much as 64-fold and still yield definite, though weak, fluorescence. The intensity of staining at low serum dilutions (despite the subjective nature of the grading) seemed to relate well to the titers measured by the staining technique but not to those obtained in complement-fixation tests. Yet, some degree of correlation between the two assay methods seems to be apparent from the summary presented in Table 4 and elicited brilliant fluorescence also in a fraction of the EB cells ( Fig. IC and D) . The reaction was blocked by prior exposure of the fixed cell smears to human sera which gave positive reactions in the indirect test, but not by negative sera (Table 5) . Sera from rhesus monkeys, rabbits, Fig. 1 . The stained cells again showed, as a rule, evidence of degeneration. It was impossible, therefore, to decide whether this fluorescence was due to surface sta g or to penetration of the labeled proteins into the degenerating cells. In addition, the faint stippling of some of the cells, noted on occasion after staining of fixed preparation (Fig. 1A) method of staining of EB cells, sera were used which had been collected from patients infected with herpes simplex, varicella or herpes zoster, and cytomegalic inclusion disease viruses, as well as from individuals with known antibody levels to these agents, as determined by complement fixation or virus-specific immunofluorescence. In each category, only a proportion of the sera gave positive results in line with the expected percentages for given age ranges.
The labeled mumps hyperimmune y-globulin was tested against a number of viral antigens ( (11) .
None of the above tests appeared to link any of the viruses studied to the immunofluorescence elicited in the lymphoma cells. Nevertheless, since the FITC-conjugated human y-globulins stained herpes simplex antigens; additional tests were carried out for a final exclusion of this agent. The mumps hyperimmune conjugate was absorbed with concentrated herpes simplex virus grown either in rabbit or human embryonic kidney cultures. Volumes of 1 ml of the conjugate were mixed with an equal volume of either centrifugally concentrated herpes simplex virus or Hanks' solution, incubated at 37 C for 1 hr and overnight at 4 C, and centrifuged thereafter at 100,000 X g for 1 hr. The supematant fluids, representing a twofold dilution of the original conjugate, were used for staining of EBI, EB3, herpes simplex virus-infected and normal HEK or rabbit kidney cells. The results (Table 8) showed that the absorbed conjugates no longer stained HSV antigens, but the reaction with the expected proportion of EB cells was unaffected.
DIscussIoN
The immunofluorescence obtained with the various cell lines tested appears to fall into at least three categories.
The first type, the brilliant fluorescence observed in a low percentage of the lymphoma cells (Fig. 1) , was obtained by the indirect method only with certain human sera and anti-human 7y-globulin conjugates. Direct staining by FITCcoupled pooled human y-globulins was blocked by human sera which gave positive reactions in the indirect test but not by negative human or animal sera. It would seem that this type of reaction is due to specific antibodies to an as yet unidentified antigen(s).
The second type, the cytoplasmic fluorescence of moderate to marked intensity elicited by FITC-conjugated rabbit antibodies to human globulins only in cells of the lines derived from various leukemias and of normal leukocyte cultures, has not been analyzed, and its nature is at present obscure. Aside from the fact that the percentage of staining cells in given lines was variable from test to test, this type of staining was unexplainably reduced or totally blocked by prior exposure of the cells to human sera or globulin, and therefore is assumed to be due to nonspecific factors.
The third type of fluorescence likewise has not been clarified; i.e., the fine surface stippling of moderate intensity (Fig.IA) (4, 17) . Finally, two cell lines isolated from American leukemic patients (SKL-1 and SKL-2) have revealed a very small percentage of cells, which were stainable by the same procedures as employed for the lymphoma cultures. As in the case of EB cells, staining by FITC-conjugated human y-globulin was blocked by prior exposure of the SKL cells to sera from patients with Burkitt's lymphoma and other sera which gave positive reactions in the indirect immunofluorescence tests, but not by negative sera. The presence of cell-associated virus particles in these two lines has not been reported. They would be difficult to find under the electronmicroscope if the assumption is correct that mainly the few staining cells harbor the agent.
All attempts to relate the staining to known viral antigens have failed. Morphologically, the virus resembles the herpes group, and consequently efforts were concentrated upon herpes simplex, varicella, and cytomegaloviruses. In addition, reovirus was considered merely because of the reported isolation of a member of this group from a Burkitt tumor (2) 
